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Sample                                                                 Sulfur,

taken from                                                            per cent

Zone I.......................................  0.067

Zone II.....................................  0.201

Zone III.....................................  0.240

The samples submitted to the different laboratories were evi-
dently incorrectly taken by drilling or planing in different places
so that one laboratory had samples from the low sulfur zone I,
the second from the area II, which was somewhat richer in sulfur,
and a third from the most segregated area III. An average
value could be obtained only by planing over the entire cross-
section of the specimen and even then the macroscopic results
would be of greater value than those obtained by analysis.

Many more examples of segregation in rolled or shaped material
might be cited but the illustrations given will serve to indicate
the usefulness of macroscopic study, both as an aid in getting
samples which are actually representative of the material under
inspection and as a means of getting independently of chemical
analysis or physical testing, extremely useful information con-
cerning the properties of the metal.

Before the subject of steel ingots and the rolled or wrought ma-
terial made from them is left, a brief reference to Stead's reagent
must be made. This reagent is used for the purpose of detecting
phosphorus segregations in steel and is prepared as follows:

Cupric chloride.............................        10 g.

Magnesium chloride........................       40 g.

Hydrochloric acid..........................       20 c.c.

Alcohol, sufficient to make..................   1,000 c.c.

Cover the specimen with a thin layer of the reagent, but do not
immerse it. Shake off the layer of liquid after it has acted for 1
min., and replace it with a fresh portion of the acid mixture.
Repeat the operation until the desired results have been obtained,
then wash first with boiling water and finally with alcohol.
Copper deposits on the phosphorus-free areas first, and by
successive treatments it is possible to determine with a consider-
able degree of accuracy the relative phosphorus concentrations
in different areas of the specimen. If the phosphorus is highly
localized at any point, the segregated spots will stay bright even
after ten treatments with the etching material.